CHAPTER 13 (Odd) 


l. a. T = 18 ms — 8 ms = 10 ms b. 2 cycles 
e f=X1=__1___-0.:1x10 Hz = 100 Hz 
T 10x107s 
d. Amplitude = 5 V 
2 ms _ Óms 
5V x 3 V 
ene x= 20 v)= 1.67 V 
Ss 6 


6 ms 
Vo p = 5 V + 1.67 V = 6.67 V 


3 T=?26ms-— 16 ms = 10 ms 
e 1 = 100 Hz 
T 10 ms 
1 1 
5 al =1_1_ 60H 
a. $=3* 0 
ds e : = 29.41 Hz 
34 x 107? s 
7. T= 2. = 0.05 s, 5(0.05 s) = 0.25 s 
9. T=_1_=5S0ps 
20 KHz 
ll. a. 459 || - 
E ES 
e. (120%) | 0 | A =" rad 
e. 7) |_ 3 = 0.989% rad 
13. a  u4= 2% =2% -3.14 radís 
T 2s 
(Odd) 


X 
= — rad 
3 
dá rr |=3 rad 
1807 2 
f. 221% |-*_| = 1.228 
( ) | me * rad 
b. W= + = 20.94 x 10% rad/s 
0.3 x 107 s 
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27 


27 6 
E E O Y | d. == =157.1 rad/ 
C w A 5 0” rad/s 1735 3 rad/s 
15. a. w = 21f = ES 
27 1 
y A 
f 
f= 2 - P4rads - 120 Hz, T = 8.33 ms 
2 27 
bo f= 2 - 84 1dís — 1 34 Hz, T = 746.27 ms 
2 27 
e.  f= 2 - 6000 radís _ 954 93 Hz, T = 1.05 ms 
2 27 
d. f= 2 - 116 rad/s _ 995 x 103 Hz, T = 100.5 ms 
27 2 
17. Go) | |=-Zo=a>w=2=__ "7 _ 104.7 rad/s 
180” 6 to 5x107s 
23. 1¡=0.5 sin 72” = 0.5(0.9511) = 0.4755 A 
25. 6x 1073 = 30 x 107? sin a 
0.2 = sin q 
a: = sin”! 0.2 = 11.537” and 180? — 11.537” = 168.463" 
29. a. v leads ¡ by 10? b.  dileads uv by 70* 
Os i leads v by 80? d. i leads v by 1502 
3l. a (5 (| = 30%, w = 21f = 377 rad/s 
6 A 
v = 25 sin(wt + 302) 
de e Sr == 60%, w =25f= 6.28 X 10 rad/s 
¡=3 x 1077? sin(6.28 x 10% — 60") 
1 1 
3 T=l=____=] 
7 TOO Hz 
120 [ T 211 ms 1 
Í, =  oanas | o A — E 
0" [3 | >| 3 | ANS 
27 2x1 27 
35. = A=T=-% =P -349 
02 3 W. 1800 he 
p= 2 [1| -022213"S| - 0.388 ms 
180* 
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37. 


39. 


41. 


43. 


45. 


47. 


(Odd) 


a. 


C. 


T = (2 div.)(0.2 ms/div.) = 0.4 ms 


Average = (—2.53 div.)(10 mV/div.) = —25 mV 


56 910 V) + ¿0 5110 V) - 0 SI(10 V) 


3s 
E 15 V + DIAS = 1.875 V 


5 (10 mA) - 2(15 mA) - 56 mA) 


Nu] -— 


2x7 
2.37 mA - 30 mA - 2.57 mA 


27 
= 30mA _ 4.775 mA 
2 


T = (4 div)(10 ns/div.) = 40 us 


1 1 
== o = 25 kHz 
t T 40 us 
G= Q5div)(.5 94.) + (1 div.)(0.5 gi9.) + (1 div.)(0.6 diV.) + (2.5 div.)(0.4 div.) + (1 div.)(1 gW,) 
A A E EA A 
E 3.75 div. + 0.5 div. + 0.6 div. + 1 div. + 1 div. 
4 
a A = 1.713 div. 
1.713 div.(10 mV/div.) = 17.13 mV 
2 sin 3774 b. 100 sin 3774 
84.87 x 1073 sin 377€ d. 33.95 x 1076 sin 377t 


E (3 WR 5 + Q VO s) + (1 VR s) + (1 VPO 9) + (3 VPO 9) + (2 VW? s) 
12 s 


= +2.16 V 


_ (10 VIS ys) - (10 VAS us) +0 _0-+0 


> pod 
A AA 


el 2 y 2 
Ver = AAA A Po a dd 348 +0 8.165 v 
p 
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49. a. T = (4 divJ)010 us/div.) = 40 us 


f=1=_1L_ =25kHz 

T 40 us 
Av. = (1 div.)(20 mV/div.) = 20 mV 
Peak = (2 div.J(20 mV/div.) = 40 mV 


2 
v 2 
Effective = E E [ao mv? + a = 34.641 mV 


b. T = (Q div. X(S0 us) = 100 us 


f=1=_ 1] —10kHz 
T 100 us 


Av. = (-—1.5 div.J(0.2 V/div.) = —0.3 V 
Peak = (1.5 div.J(0.2 V/div.) = 0.3 V 


2 
V 2 
Effective = E + 2 - la ve + da = 367.42 mV 
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CHAPTER 13 (Even) 


2. a = 15 ys b. 2 cycles 
cc.  f= e o 66.7 kHz d. Positive amplitude = 10 V, V_. = 20 V 
T S ys pp 
4 a T=_2_=40ms b T=__1|  _ =28.57ms 
25 Hz 35 x 10% Hz 
c. =_ 5) -1818us d. T=-L <=1s 
55 x 10? Hz 1 Hz 
6. - %4mSs _03ms 
30 cycles 
8. f= HE yde _ 7 
Ós 
10. a. Vocak = (3 boxes)(50 mV/box) = 150 mV b. T = (4 boxes)(10 us/box) = 
1 1 
= -=_=25kHz 
i t T  -40 us 
e MA 5 ME 
rx | [ 180* o 1802 
A (AT =13s d. BA = 210" 
[55 (+) (57) 
e. (3%) ES 180” | _ sgoe £. (0.55%) | 7 = 99" 
14. a. w = 21f = 2x(S0 Hz) = 314.16 rad/s 
b.  w=21f= 2:(600 Hz) = 3769.91 rad/s 
Cc.  w=21f= 2r(2 kHz) = 12.56 x 10% rad/s 
d. —w=2xf= 21(0.004 MHz) = 25.12 x 10 rad/s 
16. (45% |-*%_| = 2 radians 
180 4 
O  x/4 rad 7/4 rad 1 
l= _= = PP. o. o 2.08 
o “TF  ZTHM0H) 60) 480 e 


(Even) 


40 us 
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18. a.  Amplitude =20, f= 2 = A = 60 Hz 
US RT 


= w_ 754 rad/s = 120 Hz 


b. Amplitude = 5, 
ss / 21 27 
c.  Amplitude = 106, f= 2 = > = 1591.55 Hz 
F 
d. — Amplitude = 0.001, f= 2 = > = 149.92 Hz 
Ñ 
e. Amplitude = 7.6, f = 2 43.6 rad/s = 6.94 Hz 
27 27 
f..  Amplitude = 1/42, f= 2 = 6.28 rad/s _ y py, 
27 2x 
22. T= = = a = 40 ms, 5 “yole = 20 ms 


24. 12% [7 = 216? 
K 


26. v= Y, Sin Q 30" _ 1 ms 
40 = V, sin 30 = V, (0.5) 30 “TF 
¿ 40 
Y 57" 50V 7 = 1 m5 [| = 12 ms 
f=2=_1 _ -8333H 
TT 12x10?s 
w = 27f = (27)(83.33 Hz) = 523.58 rad/s 
and v = 80 sin 523.581 
30. a. v = 2 sin(wt — 30% + 909) 


+60* in phase 
i= Í sin(wt + 609) 


z 
< 
l 


sin(wt + 20% + 1809) 
i 


sin(wt + 2007) ; o 
10 sin(wr PR 709) i leads v by 90 


(e) 
. Q 
CT 


4 sin(wt + 90% + 90% + 180%) = 4 sin wt 6 
sin(we + 10% + 180%) = sin(wr + 190%) 1 leads v by 190 


32. a.  v=0.01 sin(21(25) + 11/181) = 0.01 sin(157t — 110?) 


b.  ¿=2x107 sin(2x(10 x 10%) + 135) =2 x 1073 sin(62.8 x 10% + 135*) 
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34. 


36. 


38. 


42. 


46. 


48. 


SO. 


w = 2xf = 50,000 rad/s 
f= 20,000 _ 7957.75 Hz 
27 


T= 1 - 125.66 ys 
F 


40% [T 
Í — o ral — 0.222 S.6 — o 
1 1807 >| (125.66 us) = 27.92 us 


a. T = (8 div.)(1 ms/div.) = 8 ms (both waveforms) 


c. Peak = (2.5 div.)(0.5 V/div.) = 1.25 V 
Veas =0.707(1.25 V) = 0.884 V 


d. Phase shift = 4.6 div., T = 8 div. 
p = £84iY. 360% = 207" ¡leads e 


8 div. 
or e leads ¡ by 153? 


_ (61 sS + G VA ss - G VA s) -V_3y 


a AAA A E A 
3 s 3 
1 
—(4 20 mA)| - Q 8 mA 

Ñ E cias ) E did ió 

b. G = A A = 3mA 
S ms 8 8 

b. 0.5 V 
C. Lost A 0.707(6 mA) = 4.242 mA d. Test E 0.707(16 mA) = 11.312 mA 

(2 VE s) + (2 VA s) + GV? | >| 
Vier = e 
G= (10 Vx4 ms) - (10 Vi4 ms) _ O =0v 

8 ms 3 ms 
2 ee 2 
Voy = [40 174 m1 v4 us = 10 V 
8 ms 
1 1 
q e ms)Q0 V) 
== O Y 
T 10 ms 

a. Vi. = IR = (4mA)Q KO) =8 V b. Vems = 0.707(16 V) = 11.31 V 


Meter indication = 2.22(8 V) = 17.76 Y 
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